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Subject: Source Reduction Remediation Goals for the Preliminary Economic, Evaluation 
Report, Old Plating Shop, NAS JAX 

Dear Dana: 

Please find.enclosed ABB’s evaluation of soil reduction rcmediation goals for coataminatcd soils 
beneath the Old Plating Shop. The memo presents the methods wed to calculate and evaluate 
soil clean up lovcls with regards to varying risk levels ranging from lOA to lo? The intent of the 
memo is to evaluate source reduction with regards to supporting a more quantitative evaluation 
of residual risks during the RI/l% for OU-3 . A primary factor in the evaluation was comparing 
the proposed excavations required for each source reduction scenario against the concrete slab 
removal proposed for the Old Plating Shop demolition (i.e. evaluating the economics and logistics 
of excavating additional concrete and soil versus the risk reduction gained), 

The memo presents rle&xtent ol excavations to meet risk reductions of lOA, 10m5, and lob6 

a 
Tbc excavations range from approtimately 3500 y+d3 (for log6 and 10-j risk levels) to 700 pdj 
(for 10m4 risk level). These estimates assume the excavations wouId average a three foot depth. 
Additionally, if a cost of S130&rd3 is assumed to be representative for transportation and disposal 
of the excavated material to a hazardous waste IandElI, the excavations represent cost from 
$455,000 to 591,000 (S130tyrd3 was the average cost used for the focused FS at OU-2). 

Considering the intent of the source reduction action for the Old Plating Shop, it is recommended 
that contaminalcd soils be removed from beneath the Old Plating Shop concrete slab that will 
result in residual soil concentrations that are protcctivc lo groundwater LO a lo4 risk level. 
Results of Southern Divisions evaluation and selection will bc incorporated into the Preliminary 
Economic Evaluation Report (PEER) that will be incorporated into the CERCLA record for the 
site under the “Time Critical” path the Navy is following for this interim action, 

Should you have any question regarding this matter, pIeasc do not h&talc to call Peter RedFern 
or me nt (904) 269-7012. ._ 

Very truly yours, 
TNW? INC. 

F se M. Trcmaine 
Senior Scientist 

. . 

a cc: -. Peter Red&n ._ 
File ABB l%vironmental Services, Inc. 

1534 KingJoy Awws ~#:~Dhonl(@04) 26P7012 
07ma3 Silo 127 Fu (wII2c44032 

Orangcr P,rk. Flora 32073 



IntrFduction 

the interim source reduction action objective for the plating shop is to reduce the contamination 
in the soil underlying the concrete slab of the Old Plating Shop, thereby reducing the potential 
for degradation of gioundwater quality. The reduction action addressed in this memo is not 
intended to be the final action at the site, but is an opportunjstic action taken as part of the 
demolition of the above grade structure and portions of the concrete slab at the Old Plating Shop 
located in Building 101. This area will be further investigated during the overall Rm under d- 
CERCLA for OW. 

This memorandum prcscnts powntial intctim soil remediation levels of organic and inorganic 
constituents that arc protective of groundwater. These IevcIs were calculated based on an 
acceptable cancer risk of 1 x 10.6, 1 x 10m5 or 1 x 10-4 or a noncanctr hazard quotjent of 0.1, 1.0 
or IO. Potential contamination of groundwater from soil is the only route of mposure considered, 
because upon completion of the demolition activities this site will be capped by construction of a 
new concrete slab and building, thus preventing receptor COntact with soil. 

Method 

Soil samples collcctcd from the plating shop (Enscarch 1994 rcmediation) were analyzd fpr the 
Target ,%nalytc List (TAL) inorganics and Target Compound List (TCL) organics. The maximum 
concentration for each analytc detected at the Old Plating Shop was compared with the proposed 
USEPA soil screening levels (SSrS) protective oE groundwater. If the concentration detected 
onsite excccdect the SSL”&if there was no analyte-bptcific SSL available, calculation of a sitc- 
specific soil clcan.up level protective of groundwater was considered. Other soil concentrations 
considered as screening levels were soil clean-up lovcls goals based on leachability develop& by 
the Stale of Florida (FDEP, 1994), and the maximum concentration of contaminants fn TCLP 
leachate (USEPA, 1993), assuming a 2O-fold dilution from soil to Icachatc. The State of Rorida 
has not derived SSLS for inorganics, but defers to TCLP values. The TCLP values were 
developed to characterize solid waste relative to land disposal, and arc not designed to be 
protective of human health. Since the goal of thir memorandum is to develop source removal 
rccommenclations that are protective of human health, the Florida and TCLP screening levels 
were considered inconsistent with these objectives, and were not used in this evaluation. 

Table 1 summarizes the maximum concentration of analyta found oasitt and the proposed 
USEPA screening levels. Based on comparison to the SSLS, potential contamination of 
groundwatcr from compounds in soil was considered for constituents with Yes” in the “Retained” 
column. Anelytes dctccted for which there were no SSLS, were also retained for further 
consideration. 

‘rhc USEPA (1994a) equation prescntcd in Table 2 was used to calculate soil clean-up Icvds 
protective of human health associated with ingestion of groundwatct, This quilibrium soitiatcr 
partition equation describes the ability OF contaminants to sorb to organic carbon in soil (Dragun, 
1988). It h& been adjusted to relate a sorbed concentration in soil to the analytically measured 
total soil concentration. In the equation, the movement of organic constituents through soil is 
characterized using the content of organiccarbon in soil (foe) and arrorganic carbon/water 
partition coefficient (Koc). The mobility of inorganics in soil is mor_e wmplex and is affect@ by a 
number of parameters, most significantly pH. Thi dean-up levels for inorganic were derived 
using the equation in Teble 2, however inorganic-specific Kd values, mod&d over a range of soil 
pW values (4.9, 6.8, and 8.0) idcntificd by the USEPA (1994b), were used in the quation~in place 
of the Koc x foe parameters. In lieu of site-specific values, non-analytc specific parameters used 
in the equation are USEPA (1994n) default values. 
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I Table 1 

I Comparison of Maxlmum Concentratlan Detected On-&e to SolI screening 

Levels Consldered Protective of Groundwater 

Anelyur Maximum ConcMtrUon USEPA tSt 
DAF - 10 ' 

Rntrlmdl 

~ttr~r lq/k~) 
Aluminum 

&se& 

Cadmium 

Calclum 
Chromium 
Cobalt 

QPPer 

Ifan 
Lead 

MAgnOdUm 

Manganere 

Mercury 

Nickel 
Selrnlum 

Sliver 

Thalliurr;‘ 

Vanadium 

ZIIIC 

Cyanide (me/kg) 

Volnrjh Or~wilc Campounh ltnglkg) 

Acetone 

t.Butanene 

Chlorobenrtne 

Chlomm&anc 

1.2 Oithloroethane 

Ethylbnnrcno 

4.Methyi-2.Pentencna 

foluene 

Trlchloroethene 

Xyions (t0ta.l) 

See note4 &t end of tablr. 

9550 Yes 

3.7 15 NO 

334 6 Yes 

3t4M No’ 

’ 2940 19 Yes 
104 Yes 

311 Yes 

16Mx1 No* 

442 Yes 

2330 No2 

113 Yes 

0.91 3 NO 

QI 21 Ye6 

2.7 3 NO 

118 Ye3 

6.5 0.4 YeCr 

18.1 YOS 
. 297 4sm No 

\ 
1O.l Yes 

0.2 8 No 

0.018 YW 

0.026 0.6 NO 

9.053 YIS 
0.017 0.2 NO 

0.695 6 ND 

0.053 Yea 

0.052 5 No 

0.11 0.02 Yea 
0.37 74 NO 

I 

I 

_:- 
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Table 1 (Cont.) 
Comparison of Maxlmum Concentrrtion Detected On-rho to Soil Screening 

Levels Considered Protecthe of Groundwater 

Mxxfmvn COKIatUlion 

S~mEVoIrtiir Oqanlt Compounds lm&I 

AoenaphGww 

AMhraWPe 

61~0 (m) knthracene 

Bern4 (a) pyrrne 

&nro (b) fluorrnthene 

Benz0 (a h I) petylena 

blr (2.ethylhaxyl) phthrlate 

6utylbwqlphthala~e 

C$~b~ZOlO 

Chfysenr 

Dl-n~,ct+ PhthdAtA 

bibenxoturan 

i,2-Dichlaroknzene 

,%OrAnthene 

Ruorene 

In& [t 2 3-d) pyrene 

Phenanlhrene 

0.27 

0.31 

1.8 

1.7 

2.8 

1.1 

7 

1.4 

0.48 

2.8 

1.4 

a+12 

1.3 

4.2 

f 0.16 
1.2 

2.6 

XK) 
43m 

0.7 

4 

4 

11 

68 

0.5 

1 

1- 

6 

OBb 

160 

35 

No 

No 
Yse 
No 
No * 

Y&S 
NO 
No 
NO 
Ye6 
No 
Yes 

NO 
NO 

No 
No 
YC6 / 

Pyreno \, : 2.9 140 . No 
I - OAF 9 Dilutlon/Artrnuallon Fbtiar I 
2 These compounds II@ Eonsldored eisantlal nuhrnIr md we not eonddored for BON olwwp. 

The target soil leachatc concentrations for inorganicb and organics arc based on accejtablc 
health-based concentrations associated with cancer risk of 1 x 10.6, 1 x 10’50r I x 10 , or a 
noncancer hazard quotient of 0.1, 1.0 or 10, assuming ingestion of groundwater by an adult as 
described in RAGS (USEPA, 1989). The one exception to this is the target soil leachate 
concentration for copper, which is based on the mtium contaminant concentration goal 
(MCLG) because there is inadequate information for the calculation of a refercnce dose. Based 
on the average (arithmetic mean) site-specific pH of 7.8, the Rd values for R pH of 8.0 (IJSEPA, 
1994b) were used to calculate soil clean-up levcJs for inorganics. Chemical specific Kocs and 
Henry’s bw Constants for organiw art from the literature. 

Prestntcd in T&s 3 and 4 are potential interim soi! rc&diation levels, considered to be 
_. 

protective of groundwater, l-hex clean-up levels are calculated based on concentrations 
associated with acceptable cancer risks OC 1 x 10-4 1 x 105 or 1 x 10-4 or noncancer hazard . 
quotients of 0.1, 1.0 or 10. T&e levels of risk were chosen because they arc indicative of an 
acceptable level of exposure as d&cd in the National Contingency Plan (USEPA, $990). In 
addition, a cancer risk of 1~10~ or less is considered to be de mfnl~~rix The range of noncaricer 
ha;rard quotients chosen are centcrcd around one, a value g&rally wnsidcrtd to be withqut .. 
dclc&o& effects, even. for sensitive individuals. .Thcsc Interim clean-up levcla nre sufficient to 
reduce the potential impact to groundwater from soil, however, further.consideration of potential 

a -. 
risks and hazards will be addressed in the W-3 RI/I?% .. .’ 
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Table 2 ‘, 
Soil Clean-up Level Partitlonlng Equatlan for Mlg&n to Ground Water 

@, + #a H 
/ 

Soil Clean-up Level (mdkg) = C, [KD * 1 
I 

pb 

D~linllion 

TUQU coll Ierchru conc~ntrrtion 

6oll+rter panltlon cWlldent 

lhfanlt 

Chrmlcal cpbdflo (me/L) 

Chrmlcal ~prclflo &fig) 

_: 

ftbftfkM0 Of Equhn 

Chulrtrd 

rg, x f, for orgrnles 
InorgMlMipaclfh Kd 

K, 

f , 

% 

w 

Ph 

n 

PI 

0, 

H 

H’ 

Sail mganie cubon/wr!rr partltbn corffielent ~rmJcal8&flo (L/h) 

Fraction orgah urben In soil 0.2% (O.W2 Q/9) USEPA iO94r 

W~!er.fllled mall porotky 0.3 w x Pb 

Avotrgr SolI MohtUre DOntef~t 2G% (0.2 b-/ k&J USEPA 1094~ 

Dry coil bulk dsncily 1.5 h/L) (1.n) x p1 

Soil poforlty 0.43 h F./L &d) USEPA 10% 

WI parti& den&y 2.55 OWN USEPA 19Mr 

Ah-lilted cull porotily O.l3(L*/L,,) * n-e, 
.-. 

Henry’s Lnw Constant 
\ ! Chrmlcal SprClfiC (rtm~m3/mol) 

._’ 
Hanry’t Law Concrant unnlrw H x 41, whcro 41 II L 

units C0rrrrfrlon factol 

Please note, the following analytes, copper, lead, 2.butanone, chloromethanc, and 4-methyl-2- 
pentanonc, had interim soil rcmcdiation lcvcls protective of groundwster calculated because there 
were no analyte-specific SSLS available for comparison. 

The objective of this memo is not to include the quantitative assessment OE analfles for which 
rherc is inadquate data. This aspect of the risk assamcnt till be considered BS part of the more 
inclusive RI/FS report prepared under CERCLPL for 0U3. As a result of this action, soil clean- 
up levels were not calculated for the following analytes because of the lack of quantitative 
information to assess partitioning of inorganic5 in soil: 

l alu&num 
. cobalt 
l manganese 
l silver 
+ vanadium 
l cyanide 

Additionally, no soil clean*up levels werc’calculatcd for benzo(g,h,l) perylenc, dibenzofuran or 
phenanthrenc because adequate quantitative toxicity information is not availablc, 



, 

Table 3 I 
Site-specific Clean-up Levels Pratectlve of Groundwater Based on an Acceptable Range 

of Cancer Risks 
Compound M~rtmum Cu6c*nlwlon 1 x w6 I I x 10-S 1 1 x IId 

~~htilt Orirnic Compounds ImW 
Trtchloroethonr 0011 o.m74 0.0374 0,374 .,.’ 

$aml.vallJlc Orp~lc Compounds lm~knl 
Bento(a)anlhrAcrne 1.8 0.322 3422 322 

Chfyssno 2.8 0,467 4.67 46.7 . _ 

Table 4 
Site-Specific Clean-up Remedletion Levels Protective of Groundwater Based on a Range 

of Noncancer Haurd Quotlent6 

Compaund M~rlmum Conronvrthn a.1 I 1 I 10 

Mltall bllplkg)’ 
Cadmium 3.34 R.21 82.1 a21 

Chramlum (hrkalcnt) 2940 0.250 2.59 2&O 

CoPPer 311 37100 z 

Lead _ .\ __, 442 4cQJ 4w3 #a 

Nickel 90x I 10.6 lb5 1050 

Thallium 6.5 .. O.02itl 0.281 2.81 

VOIBBI, brprnlc Compaundr hrplkgl 

2.Butanonr 0.018 0.4w 4s 458 
Chloromrthrns 0.063 0.006tt O.Ml7 0.61 t 

4-M*thyLP~Panbnanc 0.053 0.06% 0.6% 6.06 

’ Kd valurr wore avaIlable fdf ,Iho following motrlr: ktmlc, Wtum, &ryillum, Cadmium, Chrwdum 

’ 
(hrxrvrlrnt), Copprr, Mercury, Nickel, Sel~nlum, Thrlllum, and Znc (USEPA. 1994b). 
Fot copper, h toll clemn up level WI& propoaod U&IQ the McLa of 1.3 ma/L 

, USEPA Cfllcm of Solld W~rtr md Emwgancy Rsrponw [OSWER) Dlretihrl r0355.4~12, drtod July 14, 1994 
lntrrim rrcommendld toll clrrnup !evel uf Supwfund altar for rorldsnUai ~tb’ng~ 

The equation used to calculalc the interim soil rcmdalion levels rclalts concentrations of 
contaminanti adsorbed to soil organic carban to soil Ieachatc concentrations in the unsaturated 
zone. Contaminant migration through the unsaturated zone to the water table and ground water 
transport in the saturated zone gcncrally reduces the soil lea&ate con=nlration. TO account for. 
this rcduition a DAF or dilution/attenuation factor k applied. The values prcscntcd in Tables 3 
and 4 are reported assuming lhcre is no attenuation or dilution of the contaminant (i.e., the 
concentration at the receptor point is equal to the concentration in soil leachate ns it leaves the 
source). A USEPA (1994a) delault value OF 10, dctcmined by weight of evidence, can be. 
applied, or site-specific value can _b-= calculated using the following tig zone quation. 
Application of this DAF will reduce the amount 01 clean-up necessary at the.plating .facility. 

Maximum concentrations or chromium, cadmium, and thallium were evaluatd with regard to soil 
volumes that would need to bc removed depending on the lcvcl of protectiveness selected, 
Interim remcdiation, based upon thwc maximum concentrations, would also encompass all other 
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cont?minants that wouId require removal under the different protectiveness scenarios, 

Figure 1 illustratti the proposed area of concrete US be removed and the concentrations of 
chromium, cadmium, and thallium which repracnt maximum conccntratians for these metals at 
depths ranging from_ O-18” to 3-24” below land surface. When these concentrations arc.valuatcd 
tith respects to the varying proposed interim soil remediation levels for the three hazard index of 
0.1, 1.0, and 10 (representing risk equal to 10m6 to 10-q the arcal extent of soil removal changes 
significantly. _ .’ 

F&II~C 2 illustrates the arcal extent of soils that would require removal undtr the three 
protectiveness scenarios, As indicated by Figure 2, removing soil to the 0.1 and 3.0 hazard index 
(equal to 10W6 and 10m5 risk) would require excavation outside the proposed area for ancrete 
rcmoval to the boundary of the soil samples coliccti. Interim soil remcdiation to the 10 hazard 
index (equal to 1O”risk) approximates the proposed concrete removal area and would be 
supportive of the objective to reduce source contamination for protectiveness of groundwater 
quality with quantitative evaluation of residual risks being conducted during the RT/FS for 011-3. 

Uncertainty 

The conceptual model used by the USEPA to develop the guidance used in this memo, is . 
protective for a source atca of up to 30 acres, The model also assumcS an infmite source,-and 
that the sourcc’extends to the water table. Attenuation in the unsaturated zone is not 

considered, howcvcr dilution is assumed within the aquifer to the point of compliance at Ihe cdgc 
of the site by applying a difault IMF of 19. Because the source being considered hcrc is much 
smaller than the 30 acrtiiassumcd by the USEPA, itht default BAF of 10 may be an 
underestimation of dilutionlatlenoalion. Although,’ since the area will be capped, the infiltration 
rate consjdcrcd in the derivation 01 the DAF may bc small and the default DAF of 10 could bc 
an overestimation. The derivation of a site specific dilution/attenuation factor is recommcndcd, 
however at ihis time site-specific values are unavailable. 

For the derivation of inorganic soil clean-up levck, Kds modeled for a soil pH of 8.0 were used. 
For comparative purposes, Table S presents soil clean-up levels for hazard quotients of 0.1, 1.0 
and 10, calculated using the USEPA Kds modeled for soil pII Ievcb of 6.8 and 8.0 (USEPA, 
1994b). Site-specific average pH is 7.8. Comparison of those values indicate that the only metal 
to bc added by a lower site pII would be nickel. HOWCVCI, using the maximum values detected for 
the various depths for chromium, cadmium, and thallium for remediation extent would encompass 
nickel contaminated soils. 

_ - -. 
Table 5 

Site-Specific Interim Remedlatiorl Levels Protecthe of Groundwater Based on pH SpeClf~C Kda 
HI -0.1 HI I I HI - 10 

Compound Mlximunt Cotwntrdlon pn 6.8 1 pH 1.8 ptl 0.8 1 pH 1.0 pH 1.8 1 pH I.0 

Mtbh lmglkgl 

bdmlum 334 0.210 02 2.18 82.4 

Chromium (hexrv*lrnt) 2840 0.35 0.259 3.5 2*5s 
Copper ’ 311 NC KC 13ooo 37100 

Nicks! 80 -- 1.65 * 1d.s 15.5 105 

thblllum --. 5.5 0.0208 0.0281 0.x)$ 0.201 

’ For copper. 4 sdl clean up lovrl was propowd wing thm MCL all.3 mp/L NC - not crloolr;rd. 

21.0 024 

35 25.8 

NC NC 

165 1050 

.. 2.08 2.81 



. . 

It should be noted that the methodology used here has been used by the State of Florida to 
d&lop soil clean-up goals based on leachability, however it is still ur;lder rey1ew by the ySE:A 
The Rd’s proposed for USC with the inorganic wmpounds were aubmltted for general ~CMCW 1x1 

l July, along with the soil/water partition cqua!ion. This guidance is being used by the USEPA on 
a pilot basis far rcm_cdial investigationlfeaslbllity stud&. . 
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NASJAX Plating Shop 
Ebasco Environmcnt;tl 

Contract Number N47408-92-D-3059 
.’ 

Soil Sampling Resulti , 
I 

24-3 3A-l 3.4-2 3A-3 4A-1 QA-2 M-3 SA-1 SA-3 

4Mucury 0.13 . 

setcniual . ’ 27 2.6 i 
Thauiiunl .55 5.u ’ 

zinc 6.1 
: 

6.7 49/5.G fLO/69 -9.3 105 8.0 

II 1 7-65 4.40 ~210 8.45/832 TZT 730 8.m II.05 7.80 IL9Ga-z 9.10 8Jo G_oo/G30 8.45 I 3.65 Gal 

pnidt (mg/kg) I I 1 I I I 1 i 1 I I I I 
!I 



NASJAX PIating Shoy 
’ Ebasco Environmental 

. Contract Number N47408-92-D-3053 

Soil Sampling Resulls 

2E1 2I.b2 X3-3 31tl 38-2 38-3 4B-1 4l3-2 4B-3 5B-1 5D-2 SD-3 E-1 2G1 x-2 2c-3 

I=1NDl \ a.7 . . __,: 

uangancsc 28.1 8.7 73 1 lOA/ 
Mmury, I 

Vanadium 

Zinc 9.4 4.6 

55 G.1 7s 115 17.6 7.5 9.6j7.4 1 

0.44 

18.1 Il.5 . .._ 

1*3 29 ‘)3 9-G NDi4.7 

7.40 735 630 885 755 5.90 8.20 5.45 6.60 9.I5{8.90 6.05 555 

1 I I I 
- ’ . . 

1 I 1 0.017 I 1 I I 
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NAS-JAX Plating Shop 
’ Ebxco Environmental 

Contract Number N47408-32-D-3059 

Soil Sampling Results 
. . 

1 

. 
I 

1 

x-1 x-2 3G3 4c-1 4C-2 SC-1 5c-2 ID-1 ID-2 lD-3 ‘LD-1 W-2 W-3 3D-1 3D-2 30-3 4D-1 4D-2 
J&d!3 hdw 1 

Aluminum 654 l&m 6,980 1,040 1,530 479 1,7s0/2,020 l,wo 2s1 587 3,4M 264 IsI 14.45 tn.9 7Uf783 596 723 

ArsclliC 25 

cadmium 15 6X17.6 I i 6.1 24.6 
cxtium 2slo 1;Ia G,wl 2n-J 5,@Q . . . 

Chromium 742 l,28O- 246 26.1 ’ 3.1 23 3.1 7.2 7.1 228 325 MI/49 G9_$ 4l3 
Cob& ’ 4003 I 104 
CoFper 65.1 Is.0 13.4 Hla 

xrou ” 1,320 790 6$‘3U 16,ooO 1310 469 5&1/G73 2@0 3&7 & SJXI 359 2!M 4,480 275 57Gpn 569 898 
Lad zu 15 7.8 5.G 38 25 2x/23 2.3 21 0.8 5.9 2.1 32 117 13 27/2_9 243 x.7 1 

MmgXiCX _ 7.4 2.4 708 55 G.G 72 109 26.9 6.4 248 * 52 8.G 
Nickel 19.2 2992 2S.G 
sihcr 175 4.8 3.0 103 

vanadhm 17.1 
zinc 9.4 52 127 4.2 11.7 63 Xl 

pI1( 9.70 7.40 G*6S 8.80 t 690 1230 7.xyG.s H.80 4.85 $35 850 555 6.75 hl0 7.70 73sflJQ 1130 9.70 I 

*nMc @EkI 27 I U/28 1 1 I 1.5 

Yddile orgnnic compaonds Q&T@ 

ACd0IIC 0.042 0.038 0.029 o.w3 0.200 0.040~0.029 0.027 0.016 r 0.110 01324/0.063 on33 0.035 
4Mctl13+2- 0.017 
PaltalxaKi ‘. 
Tohtac I 0.014 

Trichlarocthcnc O.l.lO NDp.049 .’ 
xe= Itow 0.059 0.034 0.028 ND/w64 . . 

IJ Dichl0rocthcnc 5: OXMS 0.017 
--.. 

Semi-Volatitt Ufgxtic Cornpour& (m&g) 
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XAS-JAX Plating Shop 
Ebasco Enviroruncntal 

Canwact Humbcr N47408-92-D-3059 

Soil Sampling Results 

1 sn-1 5-D-21 SD-3 E-1 1 113-2 x-3 2E-2 2E-3 3E-1 3E-2’ 3E-3 4E-I 452 4G3 six z-2 E-3 
1 

Mccalt (&kg) I 

Aluminum 1,820 167 356 2#450 9SO 8iiS ’ 1,040/383 1 IGl 731’. 2,730 1,520 1,510 343 185 9662 449 m/183 456 
Arscmic 35 i 

CdIkIIl q 334 620 438 3.7 Xl_ 6.3 13 73 14.9/Ml 149 

Cd&m rql3vo 3,Kio 3,!I30 1,3!IO 1,410/1,130 60,500 24,500 26,700 
Chromium 73 25 5.0 179 , X0.5/47.2 4.7 5.1 10.2 29.4 I99 . 25.4 I 

-PI= ’ 311 58.6 80.0 7.1 as/7.1 

Iron x430 318 2,UO 2,340 ll,mO 1,010 3,180/7X7 501 1,420 I$10 1,460 1,410 608 398 ‘9% 1 683 1 3u/3% 45’2 

h-ad 83 l.4 l.5 4.0 7.6 G.6 Is/19 ,!I.0 4.8 61.9 75.4 33.0 1.4 23 Ls 052/0.6s 1.8 

I Mzignuiun1 f 340 2mo 
Manganese . 16.1 17.9 I59 33.2 75 17.Oj5.2 G9 91.8 37.9 36.0 3.7 42 54 153 

MCTUlKy 0% 0.08 0.M 

- 1 N&cl 542 182 B.4 173 33.3 1 

Vmxiium 17.8 

e ziuc 33.0 148 8.7 22.9 IO.0 25_7/1to 5.0 5.4 71.0 403 MI.0 

1 PlI 8su 830 755 8.29 6.50 4.30 8~0~8s~ 7.~0 52n a40 8.40 8.40 8.46 ‘-JMI %w 890 830/8.8.5 7.40 , 

Cyanide &g/k& 10.2 23 8.1 1 I 1 I I I 
Volttilt Oqzmic Compounds (m&g) 

Acdoac I I I I 0.017 O.u23 0.014 . Q.020 

Talumc I 1 .;...s. 0.024 
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Vl-1 ‘v&l v2-2 m-1 Vf2 a-1 52-l S31 Nl-1 M-2 M-3 .Nzl N2-2 

Chlombcnzmc I mm -,.- 

24hltZUlO~C ’ ml8 / 1 
I- 
Semi-Volntik Organic Companads (ms/lff) I. . 

I 
FhOr;mthCflC ) 1.4uo 4.200 o.!m I I ,o_Ml 

PyrCElC 2m 1300 :/ .o.!xm _. 
UlryscnG 1m 2.800 b 0.790 i ‘0.610 

Bcnzo (b) fluoran&cmc 2!ml 2800 lmo -O.&w 

Ihrm (aI PF= 03m 1.4aI LGfM 0510 0390 . 

his p-clbylhagl) PhthaIak 3.m : . ,‘. 

Di-n-ody! PMhd&c ;.’ 1.400 

Bum (a) Anthncu~c 1m 0.600 -om- 1 

ls2-l)idrlwobcnrulc ND/= . ’ 

Dibcumfiuan OXXI 

Floormc 0.160 i. : -’ - 

AnthracEne 0310 , .. 
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I 
I 


	Return to Index

